A new synthesized magnetic nanoparticle of Fe 3 O 4 and coreshell Fe 3 O 4 @Au is prepared chemically. A comparative study between the photocatalytic activity between Fe 3 O 4 and core shell Au-Fe 3 O 4 nanoparticles has been studied on the effect of UV and sun light on the photodegradation of chloridazon. The particle has been prepared using chemical methods and the particle size and shape have been examined via transmission electron microscopy (TEM). Analysis of the degradation of 20 ppm chloridazon under ultraviolet (UV) and visible light was analyzed with high-performance liquid chromatography (HPLC) and UV-Visible Spectra. Influence of different parameters on the activity photodegradation rate has been studied. The results indicate that the Fe 3 O 4 @Au nanoparticles are much more active catalyst in presence of sun light than pure Fe 3 O 4 nanomaterials which have maximum absorption at 560 nm.
Introduction
Magnetic nanoparticles (NPs) have attracted significant interest, due to their numerous attributes such as their low toxicity and biocompatibility; the increasing attention in these materials as well as other composites is determined by the novel magnetic, electronic, optical, and chemical properties, which are different to those of the bulk materials because of the extreme small sizes and the large specific surface areas, and magnetic properties that enable them to be directed by an external magnetic field, in addition to their possibility to separate them from a reaction mixture [1] [2] [3] [4] [5] [6] [7] . Iron oxide nanoparticles could be easily oxidized by oxygen present in air and also can react between its self-forming aggregates. Many trials have been carried out to modify the surface during the synthesis or coating process [8] [9] [10] . A special class of particular interest of nanocomposite materials is nanoshell particles or core/shell nanocomposites. These core/shell nanocomposites are highly functional materials consisting of thin coatings (1-20 nm) of one particular material deposited on core particles of another different material utilizing certain procedures [11, 12] . Nanocomposites core/shell has attracted a lot of attention owing to their novel-tailored properties which are different from the single-component counterparts (the single core or shell). Now it is possible to synthesize these nanocomposites in desired size and shape and with controlled improved properties such as increased stability, surface area, magnetic, optical, and catalytic properties [13] . Gold surface allows the attachment of molecules with a relative ease using a variety of thiol linkers [14] [15] [16] ; gold exhibits strong absorption in the visible region. This strong color originates from the excitation of the electrons in the conduction band and is called surface plasmon resonance. The surface plasmon resonance is the coherent excitation of the free surface electrons leading to coherent oscillation [17] [18] [19] [20] .
The herbicide n-chloridazon (5-amino-4-chloro-2-phenyl-3(2H)-pyridazinone; n-CLZ) is a selective systemic herbicide, which can cause apathy, dyspnoea, hyperventilation, hypersalivation (sheep-foam hypersalivation), paralysis, tonic-clonic convulsions, and death in clonic convulsions [21, 22] .
Available fate data indicate that n-CLZ is mobile in a variety of soil types and therefore, has the potential to enter surface and groundwater [23, 24] . Few scientific reports deal with the presence and photodegradation of chloridazon [25] . Our main goal is to find away to eliminate the excess of chloridazon from water and soil using sunlight. It was essential to find a photocatalysis used for photodegradation of chloridazon to untoxic primary material such as CO 2 HPLC grade solvents (purity 99%) such as methanol, ethanol, were purchased from Aldrich and high purity water are used in the experiments purified with the milli-Q system. All chemicals were used without any further purification ( Figure 1 ).
Synthesis of Nanoparticles

Synthesis of Gold Nanoparticles by Citrate Method.
Spherical gold nanoparticles in aqueous solution were prepared according to a method described by Turkevich. Simply, the method is a chemical reduction of gold ions by sodium citrate in aqueous solution. Sodium citrate serves also as a capping materials prevents aggregation and further growth of the particles. 5 mL of 1% sodium citrate solution was added to a boiling solution 40 mL of a chlorouric acid (HAuCl 4 ) solution containing 5 mg of gold ions. The solution was boiled for 30 minutes and was then left to cool down to room temperature. The produced gold particles have average diameter of 15.0 nm as determined by TEM analysis.
Preparation of Fe
Magnetite nanospheres 8 ± 2 nm size is synthesized by coprecipitation method using ascorbic acid reduction of FeCl 3 (231). A 100 mL beaker is cleaned in aqua regia (3 parts HCl, 1 part HNO 3 ) and rinsed with DDI water. 0.25 g of FeCl 3 powder is dissolved in 25 mL Sterile Saline with stirring for five minutes at room temperature. 0.6 g NaCO 3 powder dissolved 10 mL Sterile Saline is added to FeCl 3 solution with continued stirring for 10 minutes; the solution turned viscous with brown color. Directly adding 0.12 g powder of ascorbic acid to the previous solution with vigorous stirring for 15 minutes, the color of solution turned black, and formation of magnetite nanoparticles is capped with ascorbic acid. We complete the solution to 50 mL with Sterile Saline in measuring flask. 3 O 4 @Au Nanoparticles. The magnetooptical (magnetite/gold) core shell nanocomposites were prepared chemically by reducing gold (III) chloride to gold in the presence of presynthesized magnetite nanoparticles (MNPs). During the reduction process, a reddish color is developed indicating the formation of Au nanoparticles; magnetite nanoparticles behave like "seeds" or nucleation sites for the resultant Fe 3 O 4 @Au nanocomposites. Ultraviolet-visible (UV-vis) absorption spectrometry confirms the formation of the resultant Fe 3 O 4 /Au nanocomposites. TEM has been used to characterize as-prepared bimetallic nanocomposites. 10.0 mL of presynthesized MNPs were placed in a 100 mL flask equipped with a small magnet bar for the sake of stirring. Then, a 10.0 mL Au precursor solution (aq. soln. of HAuCl 4 ·3H 2 O, 1 mM with 1.0 PVP) was added into the flask. The reaction mixture was allowed to boil under reflux. Upon boiling, up to 1.0 mL of the reducing solution (0.1 M trisodium citrate in water) was slowly injected into the flask under stirring to avoid mass production of pure gold nanoparticles. The color of the solution turned to reddish upon reduction. The absorption spectrum is recorded, and additional citrate may be added in order to predominate the characteristic plasmon band for the GNPs, which indicate the surface coverage of MNPs with a layer of gold. Investigation and examination of particle size and shape have been investigated using Transmission electron microscopy (TEM) (JEM 100CXII) operated at High Voltage 120 KV. Absorption spectra have been measured using UVVis spectrophotometer.
Photodegradation Mechanisem of Chloridazon.
The phgotodegradation of chloridazon has been monitored using UV-Visible spectrophotometer (Evolution 300) (thermo scientific) and HPLC (Bischoff). Different concentrations of chloridazon (1 × 10 −4 and 5 × 10 −4 ) have been prepared by dissolving the required amounts in 10 mL methanolicsolution.
Equal amounts of chloridazon solution and the catalyst have been mixed and irradiated at the same time to the light. The UV-Vis absorption spectra have been recorded at different time intervals. 
Results
Characterization of Magnetite Nanoparticles. Physicochemical properties of magnetite nanoparticles can be characterized via TEM imaging and vibrating sample magnatometry (VSM) measurements.
The TEM images of the synthesized magnetite nanoparticles show that these particles have average size of 8.0±2.0 nm with spherical shape as shown in Figures 2(a) and 2(b) .
The magnetic measurements are done using VSM on an unoriented, random assembly of particles at room temperature; a hysteresis loop was generated from which the intrinsic coercivity (Hc), remnant magnetization (Mr), and saturation magnetization (Ms) were calculated. The saturation magnetization of the product is 5.2 emu/g much smaller than that (68.7 emu/g) of the Fe 3 O 4 nanoparticles sized about 70 nm prepared through a hydrothermal method without any surfactants [26] . electron microscopic (TEM) images and is found to be 15 nm ± 1.1 nm for the spherical gold nanoparticles, and core shell is about 18 n, (Figures 3(a) and 3(b) ). Figure 4 presents the absorption band of Fe 3 O 4 @Au, Fe 3 O 4 , and Au.
Characterization of the Prepared of Biocompatible
Exposure to Different Concentrations Nanocomposites.
Different factors which affect the rate of photodegradation such as the catalyst concentration and the irradiation time have been investigated [27] [28] [29] . Figure 5 shows the degradation of chloridazon with different concentrations Fe 3 O 4 @Au nanoparticle. The rate of photodegradation has been determined by the exposure of the chloridazon-catalyst mixture to light, the rate of photodegradation and how it depends on the catalyst concentration have been studied. It is worth to mention that only 10% of the pesticides are degradated using 10 −5 M, but in case of the 10 −4 , 80% of the pesticides are degradated in less than one hour. Degradation of chloridazon with various amounts of the catalysts was studied. The results clearly emphasize that higher amount of the nanoparticles increases the production of the free radicals which accelerates the rate of degradation reaction [30] . 
Exposure to Different Light Sources.
Photocatalytic reaction rate depends largely on the radiation absorption of the photocatalyst [31] . It has been reported that the degradation rate Increases as the light intensity increases. By subjecting the mixtures containing the chloridazon with the nanocomposites to sun light degradation will only occur for visible light responsive catalyst which is in our case Fe 3 O 4 @Au. Figure 6 (c) presented that about 20% was degraded after one hour. This leads to the higher photocatalytic activity under UV-visible light. Figures 6(d) and 6(e) show that UV-C attributed a high rate of degradation of chloridazon for both nanoparticles Fe 3 O 4 and Fe 3 O 4 @Au since after 1 hour about 80% of chloridazon was degraded since high-energy source would excite more electrons from a vacancies band to conduction band; simultaneously the quantum efficiency of the nanocomposites is increased [32] . Figure 7 suggest that the degradation degree obviously increases with increasing the irradiation time and the increase in the rate of degradation showed the significance for using Fe 3 O 4 and Fe 3 O 4 @Au as nanocatalysts. To validate our investigations, we compared the results obtained with those obtained by a previously prepared photo-nanocatalyst synthesized by our group. As shown in Figure 7 (c) chloridazon is degraded with ZnO@Au nanoprticle in quite a same trend as Fe 3 O 4 @Au.
HPLC Measurements.
Chloridazon has one sharp peak at retention time 7; the decrease in the area of this band intensity and the area under the peak reflects the decomposition of the chloridazon, by subjecting the chloridazon nanopcomoposite mixture to UV lamp for 1 hour and comparing the results with the degradation of chloridazon subjected to UV lamp without any addition of nanoparticle. The results shown in Figure 8 illustrates that by the addition of the different synthesized nanoparticals to chloridazon a marked decrease in the peak area and the integration area percentage was obtained, while choridazon showed photostability under the same conditions without any nanoparticals (Tables 1 and 2 ). 
Conclusion
Fe 3 O 4 @Au has turned out to have high efficiency in photodegradation in comparison to the Fe 3 O 4 due to the presence of the gold which has the plasmonic phenomena having a great influence in accelerating the oxidation of the pesticides.
